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Fig. 1. A 34-year-old female. Two consecutive T2-weighted
(3500/120) SE oblique coronal images (OMR) show normal
foramina.
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Table 1. Number of Bony Stenosis of Neural Foramina in the
Cervical Spine, Judged from Three Different Imaging Modalities

Degree of stenosis

. Grade2  Gradel GradeO
Imaging
CMR* 26 15 66
OMR 33 7 68
Radiograph 19 19 70

CMR: conventional MR; combined axial and sagittal MRI
OMR: oblique coronal MRI

Grade 2: Bony stenosis exceeding 25% of normal AP dimension
Grade 1: Bony stenosis less than 25% of normal AP dimension
Grade 0: No bony stenosis

*No agreement was reached regarding CMR (conventional MR;
combined axial and sagittal MRI) findings for one foramen. The
same foramen was unanimously interpreted as negative for bony
stenosis at both radiography and oblique coronal MR.

Table 2. Grades of Bony Stenosis of Cervical Neural Foramina in
OMR and Radiograph

Grade of stenosis

On OMR*
1 0
Grade of
Stenosis on radiograph
2 19 0 0
1 9 5 5
0 5 2 63

kappa = 0.63 (good)
OMR: oblique coronal MRI

Grade

2: Bony stenosis exceeding 25% of normal AP dimension
1: Bony stenosis less than 25% of normal AP dimension
0: No bony stenosis
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Table 3. Grades of Bony Stenosis of Cervical Neural Foramina in
CMR and Radiograph

Grade of stenosis

on CMR*
1 0
Grade of
Stenosis on radiograph
2 15 2 2
1 7 3 9
0 4 10 55

kappa = 0.41 (fair)
CMR: conventional MR; combined axial and sagittal MRI

Grade

2: Bony stenosis exceeding 25% of normal AP dimension
1: Bony stenosis less than 25% of normal AP dimension
0: No bony stenosis

Table 3. Grades of Bony Stenosis of Cervical Neural Foramina in
CMR and OMR

Grade of stenosis

on OMR*
1 0
Grade of
Stenosis on CMR
2 22 1 3
1 3 1 11
0 8 5 53

kappa = 0.45 (fair)

CMR: conventional MR; combined axial and sagittal MRI
OMR: oblique coronal MRI

Grade

2: Bony stenosis exceeding 25% of normal AP dimension
1: Bony stenosis less than 25% of normal AP dimension
0: No bony stenosis
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Fig. 2. A 53-year-old male.

A. T2*-weighted axial image (Fast
Field-echo (FFE), 468/23, flip angle
25 ) at the level of C6—7 was inter-
preted as graded 1 bony stenosis on
the right side.

B. Normal foramen in the same patient
for comparison.

C. T2-weighted (3500/120) OMR im-
age of the right-side foramina. It was
interpreted unanimously that there
was soft disc (arrow) at the level of
C67, hence grade 0 bony stenosis.

D. Radiograph in the left-anterior
oblique projection confirms lack of
bony stenosis.
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Fig. 3. A 43-year-old male.

A. Radiograph in right-anterior
oblique projection shows severe
(grade 2) narrowing of the C 6—7 left
neural foramen (arrow).

B. Three consecutive T2-weighted
(TR/TE 3500/120) SE OMR images
show obliteration of the normal high
signal in the foramen by an encroach-
ing hard disc. It was unanimous that
there was grade 2 narrowing. Note
how bony spur (arrow) is distin-
guished from dark-signal disc material
(open arrow).

C-D. T1(C) 630/10) and T2* Fast Field-echo (D) (468/23, flip angle 25 ) - axial images at level of C6—7 also demonstrate bilateral se-
vere narrowing of the foramina. However, it was difficult to judge whether bony spur or soft disc had caused the narrowing of the
left foramen: one of the participants graded the narrowing as 1, whereas others graded it as 2.

MRI 16)
OMR
OMR
, MRI
16)
OMR
. OMR
OMR (6) 110
, 3D FFE
, CMR —

(gold standard)

MRI

FSE OMR
OMR



—_

, OMR
CMR
CMR
CMR- OMR
. Yousem DM, Atlas SW, Goldberg HI, Grossman RI. Degenerative

narrowing of the cervical spine neural foramina: evaluation with
high-reolution 3DFT gradient-echo MR imaging. AJNR Am ]|
Neuroradiol 1991;12:229-236

. Braakman R. Management of cervical spondylotic myelopathy and

radiculopathy. J Neurol Neurosurg Psychiatry 1994;57(3):257-263

. Van de Kelft E, van Vyve M. Diagnostic imaging algorithm for cer-

vical soft disc herniation. | Neurol Neurosurg Psychiatry
1994:57(6):724-728

. Modic MT, Masaryk TJ, Ross ]S, Mulopulos GP, Bundschuh CV,

Bohlman H. Cervical radiculopathy: value of oblique MR imaging.
Radiology 1987;163(1):227-231

. Tsuruda JS, Normen D, Dillon W, Newton TH, Mills DG, Three-

dimensional gradient-recalled MR imaging as a screening tool for
the diagnosis of cervical radiculopathy. AJR Am J Roentgenol 1990;
154(2):375-83

. Yenerich DO, Haughton VM. Oblique plane MR imaging of the

cervical spine J Comput Assist Tomogr 1986;10:823-826

<)

e

10.

1

—_

12.

13.

14.

15.

16.

MRI

. Humphrey SC, An HS, Eck JC, Coppes M, Lim TH, Estkowski L.

Oblique MRI as a useful adjunct in evaluation of cervical foraminal im-
pingement ] Spinal Dis 1998;11(4):295-299

. Greenspan. Orthopedic Radiology. New York: Gower Medical

Publishing. 1992

. Altman DG. Practical statistics for medical research. London:

Chapman & Hall. 1991

Rauschning W, Rothman SLG. CT anatomy of the cervical spine in
oblique reformatted planes. In: Scientific program of the 70th scien-
tific assembly and annual meeting of the Radiologic Society of
North America. 1984:56

. Boutin RD, Steinbach LS, Finnesey K. MR imaging of degenerative

diseases in the cervical spine. Magn Reson Imaging Clin N Am 2000;
8(3):471-490

Ross JS, Ruggieri PM, Glicklich M, et al. 3D MRI of the cervical
spine: low flip angle FISP vs. Gd-DTPA TurboFLASH in degenera-
tive disk disease. ] Comput Assist Tomogr 1993;17(1):26-33
Pyhtinen ], Laitinen J. Cervical intervertebral foramen narrowing
and myelographic nerve root sleeve deformities. Neuroradiology
1993;35(8):596-597

Landman JA, Hoffman JC Jr, Braun IF, Barrow DL. Value of com-
puted tomographic myelography in the recognition of cervical her-
niated disk. AJNR Am J Neuroradiol 1984;5(4):391-4

Sobel DF, Barkovich AJ, Munderloh SH. Metrizamide myelogra-
phy and postmyelographic computed tomography: comparative
adequacy in the cervical spine. AJNR Am ] Neuroradiol 1984;5(4):
385-390

Melhem ER. Technical challenges in MR imaging of the cervical
spine and cord. Magn Reson Imaging Clin N Am 2000;8(3):435-452



2003;48:77-83

J Korean Radiol Soc 2003;48:77-83

Oblique Coronal MRI in the Evaluation of Bony Stenosis of the Cervical
Foramina: Objectiveness and Correlation with Radiograph’
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Purpose: To determine the utility of oblique coronal MR (OMR) imaging in the evaluation of bony foraminal
narrowing of the cervical spine by comparison of its findings with those of combined axial and sagittal MR
(CMR) imaging and correlation with the findings of oblique radiography.

Materials and Methods: One hundred and eight cervical neural foramina in 18 patients formed the basis of this
study. Three radiologists working in a blind fashion independently graded the degree of bony narrowing of the
foramina seen on OMR and CMR images and on oblique radiographs (0 =none, 1=stenosis below 25% of AP
dimension, 2=stenosis exceeding 25% of AP dimension). Inter-observer variance was measured for each
modality, and for each of these and for each foramen, consensus was reached as to whether of CMR or OMR
showed better correlation with radiographs.

Results: Inter-observer variance in OMR was less (kappa=0.88) than in CMR (kappa=0.41). Correlation be-
tween the findings of OMR and radiography was also better (kappa =0.63) than between those of CMR and ra-
diography (kappa=0.41).

Conclusion: OMR can be a useful supplement in evaluating foraminal stenosis, especially when oblique radi-
ographs and CMR images show discrepancies.
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